ABSTRACT. The objective was to evaluate the effect of nutritional density and season on the performance of young rabbit does before the first mating. Forty-eight females from the Botucatu Genetic Group were used in each season (warm or cool), starting at the age of 70 days, housed in groups of four per cage up to 119 days, and reared individually from 120 to 140 days of age. The high-density diet was formulated to contain, on a 90% DM basis, 18.4% CP, 16.5% ADF and 2,500 kcal DE kg -1 ; whereas the low-density diet was formulated to contain 14.7% CP, 24% ADF and 2,000 kcal DE kg -1
Introduction
The fiber level required by growing and lactating rabbit does is relatively high, around 34 and 32% neutral detergent fiber (NDF), respectively, on a dry matter content 900 g kg -1 MATEOS, 2010) . Dietary fiber is needed by rabbits to maintain a high rate of passage and avoid digesta retention in the caecum. Otherwise, feed intake would be reduced and growth would be impaired. Fiber also provides an energy-rich substrate for the intestinal microbiota, which supplies the rabbit with additional energy coming from volatile fatty acids and with high-quality microbial protein recycled through caecotrophy (GIDENNE et al., 2010) . Fiber type is also important, since the chemical composition and physical structure of plant cell walls vary a great deal among fiber sources (GIDENNE, 2003; NICODEMUS et al., 2006) .
Primiparous does are prone to an intense energy deficit during lactation, because their voluntary feed intake cannot meet the energy requirements due to simultaneous lactation and gestation. This relationship between energy intake and deficit has been demonstrated during the lactation and gestation of does kindling for the first, and especially the second time. A high intake was observed in multiparous does, which suggests that the energy deficit could decrease as parity increases (XICCATO et al., 2004) . Feeding young rabbit females, in the pre-mating period, high fiber and low energy diets may increase voluntary feed intake during growth and first pregnancy, partially decreasing the energy deficit at the end of first lactation (XICCATO et al., 1999) . Two main seasons can be distinguished in Southeastern Brazil: a cool and dry season that extends from April to September and a warm and wet season from October to March, which may limit rabbit growth and reproductive performance (MOURA et al., 2001) . Depressed voluntary feed intake is the most important consequence of heat exposure in growing rabbits (CERVERA; FERNANDEZ-CARMONA, 2010) . In fact, feed intake decreased by 21% and the growth rate by 18% when straightbred and crossbred Botucatu rabbits were maintained at 30 o C compared to 18 o C, from five to 10 weeks of age (ZEFERINO et al., 2011) . Additionally, puberty may be delayed and age at first mating increased under high ambient temperature (MARAI et al., 2002) . In the field, when seasons are considered, instead of controlled conditions in environmental chambers, the outcome is less predictable due to the high degree of variation in environmental variables (CERVERA; FERNANDEZ-CARMONA, 2010) .
The objective in this study was to evaluate the effect of nutritional density and season on the performance of young does before the first mating. 
Material and methods

Animals and facilities
Experimental diets
Two pelleted diets were manufactured (Table 1 ). All ingredients were ground through a 4 mm sieve. The high-density diet (HD) was formulated to attain the following contents: 18.4% crude protein (CP); 16.5% acid detergent fiber (ADF); and 2,500 kcal kg -1 of digestible energy (DE), on an as-fed basis (CHEEKE, 1987; ANDRIGUETTO et al., 1990; MATEOS, 1998) . The low-density diet (LD) was formulated to attain 14.7% CP; 24% ADF and 2,000 kcal kg 
DE.
Two diet batches were manufactured during each season. Two samples were taken from each batch, one just as it had come out of the pelleting machine, and another one as the batch was about to be used up. Samples were analyzed for NDF, ADF, lignin, cellulose and silica (GOERING; VAN SOEST, 1970) ; and for dry matter (DM), CP, ether extract (EE) and ash (SILVA, 1990) , at the Feed Analysis Laboratory from Faculdade de Medicina Veterinária e Zootecnia, Botucatu, São Paulo State. Due to differences among batches, a fluctuation was observed in the CP and ADF contents (Table 2) , which can be considered normal for rabbit diets. , respectively, below the planned value mentioned above.
The following dependent variables were analyzed: feed intake, live weight, and daily weight gain adjusted for the weekly feed intake, which is a measure of feed efficiency.
Statistical procedures
The experiment followed a 2 x 2 factorial (two diets x two seasons), in a completely randomized design with repeated measures. For the first phase (70 to 119 days), each collective cage was considered as an experimental unit; for the second phase (120 to 140 days), each doe became an experimental unit. Therefore, separate analyses were carried out for each phase. Weeks were considered as repeated measures. The statistical analyses were run through the MIXED procedure of SAS (2001) . For the analysis of feed intake and live weight, the model included season, diet and week and their interactions as fixed effects, and cage within season vs. diet (or doe within season vs. diet) and the residual as random effects. A first-order autoregressive covariance structure was used for the repeated measures (KAPS; LAMBERSON, 2004) .
Weekly weight gain adjusted for feed intake was analyzed according to the model above, but the weekly feed intake was included as a covariate. According to Cheeke (1987) , Andriguetto et al. (1990) and De Blas and Mateos (1998). No diet vs. season interaction effects were detected on feed intake (p = 0.8148) or mean weight (p = 0.9207).
The LD-fed does showed higher mean intake (Table 3) , probably in an attempt to meet energy requirements. Rabbits are able to regulate intake to meet their energy requirements, as long as the fiber content is not excessively high (CHEEKE, 1987; MATEOS, 1998; ROMMERS et al., 1999) .
The mean intake was lower in the warm season than in the cool season (Table 3) , because temperatures were, in general, higher. According to Cheeke (1987) C, heat stress sets in and feed intake is depressed. An age effect (p < 0.0001) was also observed on intake, since it increased over weeks (Figure 1) .
The does fed HD showed higher mean weight than those fed LD (Table 3) . As expected, an age effect (p < 0.0001) on weight was observed ( Figure 2) ; the mean weight was 2,042 g at the beginning of the first week and 3,189 g at the end of the seventh week.
A diet vs. week interaction (p < 0.0001) was observed on the mean weight, as weight gain was higher in the HD-fed animals (Figure 2) . This difference can be attributed to the higher nutrient intake in the HD-fed does, which ingested approximately 411 kcal DE and 28.5 g CP day below and 4% above the recommended values. These comparisons should be taken with caution, because the requirements for growing rabbits may be different from rearing does. Also, the origin of the ingested protein was different between the two regimens, which would probably result in different essential amino acids digestibility and availability. According to Nizza et al. (1997) , Rommers et al. (1999) and Xiccato and Trocino (2010) , diets for growing does should be rich in fiber (17.5% ADF) and have a moderate DE content (2,510 kcal kg -1
) and an adequate CP content (15.9%) (all values on a 90% DM basis). This would result in a future increase in ingestion capacity when the does reach the reproductive phase, which is a beneficial effect, because it has the potential of limiting the mobilization of body reserves and the energy deficit during the first lactation (FORTUN-LAMOTHE, 2006) . The adjusted daily gain was higher during the warm season (Table 3) , as the animals would have used more energy for thermoregulation in the cool season, impairing feed efficiency.
An age effect (p < 0.0001) was observed on adjusted daily weight gain, since it became progressively smaller. The mean gain during the first week of the experiment was 33 g day -1
, whereas the mean gain during the final week was only 10 g day -1
. These results were expected, because feed efficiency decreases progressively with the advancement of age. Performance from 120 to 140 days (in individual cages)
No diet vs. season interaction effects were detected on feed intake (p = 0.9291), mean weight (p = 0.9100), or adjusted average daily gain (p = 0.4964).
The mean intake was lower for HD-fed does and also in the warm season (Table 3) , probably for the same reasons explained above. As during the previous phase, an age effect (p < 0.0001) on intake was also detected: here, however, the overall trend was in the opposite direction, there was a decrease in intake with the advancement of age ( Figure 3) .
As during the previous phase, the HD-fed does showed higher mean weights (Table 3) . Nevertheless, in contrast with the previous phase, no diet vs. week interaction (p = 0.1594) was detected, as both diets showed similar weekly weight gains (Figure 4) .
No effect of season was detected on mean weight (Table 3) , but an age effect (p < 0.0001) was observed: body weight was 3,188 g at the end of the first week, and 3,579 g at the end of the last week. Thus season, by itself, does not seem to have a potential effect on age at puberty and first mating. The HD-fed does showed higher adjusted weight gain (Table 3 ) from 120 to 140 days of age, as during the previous phase.
The adjusted weight gain from 120 to 140 days was, on average, higher in the warm season, the difference between the two seasons being much higher (68 vs. 16%) than in the previous phase (Figure 3) . It was noticed that the average low temperature in the cool season was lower from 120 to 140 days (13. 
Conclusion
Feeding a high-density diet resulted in higher weight gain, higher weight gain adjusted for a constant intake, lower feed intake and higher nutrient intake. But these facts alone do not ensure the use of a highdensity diet for growing rabbit does, because it could have a negative impact during the reproductive phase, or it could interact with the diet density used during the reproductive phase. In the warm season, feed intake was reduced, but feed efficiency was improved compared to the cool season. The net effect was that the final body weight of does was not affected by season.
